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(54) METHOD AND APPARATUS FOR MOUNTING OF IC COMPONENT 

(57)Abstract: 

PURPOSE: To mount an IC component precisely in 
parallel with a mounting position on a board and to 
ensure a proper bonding operation surely by a method 
wherein the position of the IC component is recognized, 
the criterion position of the board or the mounting 
position of the IC component is recognized and the IC 
component is positioned and mounted on the mounting 
position of the IC component 

CONSTITUTION: When a mounting head 5 reaches a 
position directly above a mounting position, a pattern in 
the mounting position or a mark in the mounting position 
is recognized by a board recognition camera 43, and a 
precise mounting position is measured. When the 
mounting head 5 reaches a position on a component 
recognition means 6, an IC component which has been 
sucked by a tool 41 is positioned on a component- 
outer-shape recognition camera 7, and the outer shape 
and the suction position of the IC component are 
recognized. Then, when the IC component is mounted, 

data on the mounting position by the mounting head 5 is corrected by positional data on the 
mounting position of a board recognized by the board recognition camera 43 and by positional 
data on the suction position of the IC component recognized by a high-precision recognition 
camera 8, and the IC component is mounted in the mounting position on the board with high 
precision. 
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ism a*sc>ft-r 6 *i/cm£±fa 



1 ap> I r*T 
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Id m 
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jjWSi 1 t>K»R©*iWUKtt I CgPA^ftg* 

BBL, i c ass***© i c $n£mm$.w<<c{iLm&:& 
c asafcHflsssi i> -c es# y X;u &tg-&mfe(,c=F& o & 

WMRJiHftBfctfctiJU *©Bfc&ftB©iS;*41*tfiU BR 
>01,&Bfct{aBKHaB8W&-r £ £ £ 4> tt^©i&3 {£ 
B*flJSP L r ®«T 5Ci £ f % W^a 1 IB*£© 

[if 3 ] I cajft*^^ » F -etii, £3S^ 
ttU I CSfcft*««© I Ca5 n a D |i|^{£Btt{ig&tf>U 

mss-rs i capaj^^ffitctoi,^. *&©& i csp 
a*gaatc*jw4«#*^a)*itto-c*j*, s-icas 

□"□©I^FiC-5-© I CgPn n al?K{>lSK»^^K:^*5-ti-^S 

[ n&s 4 ] i c «axo:* ©«ea* . *«© i c as 

D °o*SagK}fffiL-C I CgPo n B©1££ll®X{3:*©tBIM 

C £ t f -Sit ^ffl 3 tetg© i c a$iH^SI*ffi. 
[I»*B5] I C FT»»U *8s^ 

» FtCK^Snfcl cain a n©&8*f8!»T££&*>(C{4 

mu i casA^sst© i c.gpfni^itiLgicfflBant) b 
i cas^gR»tttc*n,>r. *© i c*a© 
h^b#(c i casa^ttiii-rsiifcK. »«©*isij*i*? 

l/c i cu&*m&&mc®Mi-t & i ca5 n D D ^&#ia; 

£ . tt*&(4B-C I C ass* 0 t±TSet & £ £ 

£. icais D o n *^sR-r*»«*ttfiaML-cfi8#-r4S 
«^Bf— stiaa-c i ca5 D n D %K»o-cs^ 

© I caSn° n ^(4gK|UIT-S^-;U<!:Sffi©a«{iB 
m*-tcM%i^v F£» ^-JVKR2&3tifca5ffl©fiLB4 

Ha»*4»flH^8£***fce i c 

[ m mm i] i c a5 n D ptR»s^fleai#i8« . ■ 
£^*£aa £ ©m-efflWM&r . jwwac^i 

3®£RB LXffi&LtcC £ *#®£ -T 6IBsS 
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© i c^shm^mm. 

[ mm 8 1 i cm&Mte&ett*. ®mwo®m?sft 

tm&? Zttftic I caSa a a£JK^fchU-i'£#li)3-lt 
T teB^to-T ^ <fc 5 iC Ltc C £ £#8fc £ t -SI»*II7 15 
tt© I C8fiX£3SB. 

[ wm. 9i i c a$i&*«i&-i" s i c as ai&&#8 

£. I C»ft*St^Sf 4»R*fi[B«*!Ib"t:«J*f4* 

ffigS^ - ^ £ . 3 tltc I C 35 A£ ®# L rS« 
© I ca5 D D a^tiiBK^-r-S^-JU£SS©S^tl{!iB 

io xh: i cas I p B ii^{as : sriaiti2i5iT^a«is^is£ ; & 
fliTtytji^^f F£. ^-;Kc^§nfca5D a a ©{iB*- 
is^-r-5.gp 0 D aisti^ia£*«^fc i cftBsaswcu 

[si*i io] i c i c»iftfiwft#a 

£. i cus , n&mm?z&fo*&wMMi' 
WLmm.7— 7>\> £ . ea* s tifc i c as 0 a D * er# u -c«r 

© I CSPiPol^{iBK^-r-5^-Jl'£S«©S?W4B 
mTLIdg&^'y F£, ^-^iCKetsnfeaJnlOfiB* 

#a*K»fcc«tt«F*£-r4 1 ca«iS^iB. 
[ litjjos in - ;b© i c spa»*B©sa*i*ui 

i ca5p a n *^g. 

[ fitsfcJS 12] ^ - I C aJAK^M £ WftBtff 

n*irr 4«¥«casw*>&«c») . ^ -;i/K#ai©f 

30 SftlBK^-Jl'iWB^iWlt^^RWfcc: £*««£ 

T ■Sii^il 6 » 9 XB 1 o tets© I caStFt^lSS^B. 

mim i 3 ] -y -;baw=w*. fa^it w^®a5£ 

^*P#|g^Lr*^^ F{CS#LfcC££#®£-!r 

-Slf^W 10XB1 2 tats© i ca5 n D n ^SB 0 
CI»«3B 14] I C«5fl4fl«&r* I CtK&W&ZSt 

£. i ca5 B a p=&^-r-£.s«=&{iBW©JL-r«f^-r5g 
ffi^gf— ^£. i csPo^k^o-css 

© i cs&i&i^iaBKSgag-r s £S®©s*{4g 
x« i ca5 B a pgi«{ig ; &iiii»^ta-r-5S«tsta^m£ ; & 

mm-rz^s'umwi^mtzffiz-tc i casa9^cstc45 

l>t, *«|fcB^-^;U©«#©fittiHH3MS*KWc 
C £ ««« ifSIC a5 D i.*^^B. 
[f**5S 1 5 ] IStlf- ^Jl/©ffS©{iB©lS 3 
^^•r(c-€-©(4B©<«# =fci»iB6-r *^S=S:S!Wfc 
C£^!|$©£-r^sSS<lil 41285© I CSPfn^^B. 

[im&9 i 6 ] wmm-T—^y^mmmca-i f 

Ti^F^Si. »«RB7'-:/rt'©Tn©3Ml*« 

50 8!t£-r-&iS* :i l 1 5 1B*S© I casn^ssg. 
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m>m 17] i csnattfti&r* i cssew&^R 

mfcH^^ Ft. F(c«W6nfc^~rt>© 

-rs i casia*SB6B. 

[0 00 1 ] 

[mm±.<Dmm^m] #mmz i cskl wk? y * 

•CSS I caHH^*ffiRWO»K«cHTSfe©r* 

So 

[0 0 0 2 ] 

B^HS^ * FKX»»U I CSP n a n<DK^g 

»*BRaB«SBrHH»B!»L/, I C tB 
IELr[plSSS«±©««ttSic^#L, I C »ift©»;- 

[0 00 3 ] ?*) y?*?-?*? *-A#y>-C 

[000 4] 

fig • /i^o* : F-«g*ra*'r53ft«)cc i c 

rfeo, EKSRffMS**** F-7-^aftiroa/hS 

*£l>5raB#*4. tct 4 ft***?'; I 
^t^itMtcTtmm b u-*P6£l£SflJ F u-k? a- 
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[0 00 5 ] St 7x^7^07'J-;^^I 

[0006] Jt w i c*H8HiiBa* 

[ 0 0 0 7 ] sr 7* I C^tttSEIfSa^ 

20 ftiapu/ctK ?y y?*vzfi c*»ufftflwi/fc9-r* 

POT* 5 **. 

[ o o o 8 ] s fc. aufc-r**»^. 
fti^^sraatf**. 

[0009] #»5itt, ±tafie*©ra»^cca*, i c 

* , * /cttJI^CD^J^^fln^JflJCD^S^^ pjf& 
[0010] 

40 I CBBn a n£_hTJ5&U SteLfc I CSBf n *^^» F 
-C8SMFU HiS^f FCC?R»3*ifcI C8Ra©ffia*B 

tarst t fecc«Ro»»ffiaxtt f c»iB«tiB* 
mu i c»a*s«© i c*o a ^6fiita«:ffiB»t«> 

[ooii] «*&ttar i c®iBt*K*r 5 

UJL/, 8R*-/X;l/*i»#(aBtcfi[Bi*2«>TSitfeK-€- 
50 [0012] *J1|CD^2^B^CD I CtR^Wrmt. I 
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i ca^D&gsrigiSrf s 4 4 *>tcfigm$u3nfcs^ 
©asuaaxa i c wfisnsttagisa u . i c m,* 

*$g© i c$f>sh9m&wfc&m.®:ibLxm%i-rz> i cas 

[0013] WSKCtt. I CgBo°oXte^CD«iS9*. S« 
© I CgBp n a 5^f4gtcffBEb-c I CSP n D n o«^ffiX« 10 
*©tffi!J»*ffltt93ISStt. C*i6»^t«X»-e©tB 
3»©«3*tttHl/T»E© I C«ft*»ti«©«*4 

[0014] Ml©^3lfeW© I CttA££t:6&& ± 
12 I ca5JWER*ffiK*5l>-C. *© I Cg|5o a D©ll^(C 

i csp a a n *fln^-r -s 4 4 t> (c x«©tttN«)in»r & c 

4£#Ht41-.5„ 

[ o o i 5 ] x. #H©#4ie9i© i c^shm^mm. 
A*easti«K«ttft-rs i cmam&sNstt. m&aa 20 

■C I Cg|5 0 a D £ffc#l,T±TJ^^S4 4 fcK^«S&aK 
faWTtRjSTS I CSltinRttK«fft&^gt£. I CSBbp 

*s*»r i mfoz&mMffl o te^t ^ 
;V4. #tttiair 1 ca&fttiftaora*© 1 cgp„°p^ 

^-jnci»#s*afcSiJ n , n ©tta*i8iai-r€ > aiJia 
[0016] 1 cfluiwtf£!iKfR&^i!i». 

flttftflUK4S«8fil«i©IHiraaiMW4#*»(C, J* 30 

naBrea&im t> -onus* ti, i cttAwefgi 
s. 

[ o o 1 7 3 x, **©»5»w© i c»aseKS» 

tt. I CU&*tm?2> I ca5p a p«S&#l3i. I CStiop 

n-4, i^?tifc i c»ft*«j»or«R© i cgp 0 a D || 
Sfistc^-rs^-jutsso^esxtJi cssa 40 

» F 4 . ? - A{c«#3 tifcWfi©fik«*BMW 

[ o o i 8 ] *ni©®e^Bj© i cssASBKiSK 
«. .hie i cspifnSiaisgtcfcuT. f©^- 

i-TS. ffSKB, ->-;U© I ca5 a a D ®»ffi©fi|^?:fe 
Wr4*«JWE«Sft4. 50 
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[ o o i 9 ] x. *h©jii7*mh*. ±m& i cgp a a pin 

[ o o 2 o ] x. *m©^8^w«. ±ia i cf&smm. 
««{c4ji»r. s«k«?-- :/*©**© ebwbs^s 

;u©ff^©(4a©iis s A-r ic-?-©{ia©flg£ * s sb 

PS^Ktf^ FT-Stf-/ F3M34, »8RHf— :/*© 
[0 0 2 1 ] X. *W©i*9#S9l». 38*^ » F©?- 
»c«^L,-cfiBBWW-r*«MM©a*l*a*BKO. a 

[0022] 

[ffffl] *«©»ri »w© i caj^a^rfttcfchtf. 

I caM6*l»llLr±T5IEL. SKlfc I CSPp d d?:* 
K. I Cgp a a p©J»i*tp5C^^*5mA-C®iE^^« 

[0023] *?t. ^*&&a-c i cu&zmg-t zm 
i csBn D n(cSfi4-r-siaHir{4at , f?±L--csR#-rs c 4 k. 

3K*«» 6 ti«c*> I CgB D ° a ©7*-^K:^< 
W^br I C8P Q n a ©[ll!S : S:«&rL*'5S:n*J r j:<-rc 
4*ir-#S. 

[0 024] ^M©^ 21619© I Cgi5a a p^il^«:<j;tl 
«. S=R5&i*9^x«f«*i'«|JBH©^Ji»Eflf36»i5fiR* 
/c^ica'K^H*© -5 *a 0 -^TliOiBK^' ^ - S 

*rzm£-vi>. & i c«fc&©3i«i»»c*© i ca5p a D^^ 

ea©<« * K^toerattiKB^- ^;i/©«* *WKf 

[0025] c©a«©niEffia©«s«rtfea-r s© 



[0 0 2 6 ] #JRDgl3»E© I C»n n n^»#ffiK<fc*i 
■CflWW* £ i Ct cfc D . ±12JS 1 miO I C8Bift^K;& 

[0028] *w©*5*w<d i cwfl^taacc j:n 
*«jatr ^ > 7&&*&mE. cc j: ~> rmti^xmm 

[0 0 2 9 ] *«|<Dm6^0 I CSPp^SI^S^^n 

[0 0 3 0 ] c©»^cc^-;v© I cSR&«*ffi<DiBtt 

^T^-;KD I CWiHiK»ffiOfia[«:iE«ltc9faoja 
[0 03 1 ] *K©*7«9B© I C»fi^««CC<fcn 
¥&3»* tc r ffiffc U - ^Bttf »© ^ ^ ^SSCC ^ 

mt mttw<Dmm*'mm mcm& l & y - ;kz>» 

ft S i i t> ScflQJE^ 5C <£ o T^Jg D 4 fRti *> & < , 
[0 0 3 2 ] ^-Jl/BSt#SB*fEJtMB*(I^lWfflaPi 
Fffl!J^OJftf£**tt3lCCBft±"C#-C, SSB£ft08M#*B 

^^0 
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[0033] wdjrswb© i caMasssRBfc** 

g^T'^JtrT S C £ T S 4 . 
[0 0 3 4] ifti, S«SKf— ^offisofitaoift 

[0035] s&k:, *©«ta«raj«^a*, sfisa 

RB^-^^OTffi0 3j^*aiLL/ri*3WKnIffiCC3£ 
»rt*r*4. 

[0 0 3 6] *1B<D® 9«93<D I C8BiSi*»SIB«:J:ti 

t 4 a mm <d mffi^fs. ± ^niiwaw^a&ps** k»*w 
^{aBiciiia^iftSiiacitcio, ssowm** 
e>*4#ffl5cjBBrc** ±1B»3*W©I cwa^^ 
m^mm^mmm^mm-^ t <b**c*4. 

20 [0 0 3 7 ] 

6*#IlL&#68yjB*r4. 

[0 0 3 8 ] I C Wasrai*8B©^WiriJ*Srt" H 2 , 

H3 tc*$i»T. i « i csBi&fla&*ar*o , i csp 0 n p 
oc«i&t-5. 2 ti i ca5p a a ^ajs^^ar^ o , « 

*&{4Br I Cffla*BB*Lfc»*«ttBK:iSlW , T:l»aiT 
£Fffltc±TJ5S£U «i8{4B-C«»OA: I C« B a n*7 ^ 
30 -X^>*»iT8. 36*1 C«Hfc*^6T^*a« 

HKP#ry hT*^, F5*7K^*fil0 2*lPl 

tcttS(DffiBCc{4B^a&"SItBtc*«S*i, ^tSfiBr I 
CSfoSRittllRlllf'-^l' 3 ±fcttB«iW 3 ti 

[0 0 3 9 ] 6 Wmm^ v FtC®#3 tltc I CgPp D n cDK 
*{iB^IS!ISI"r4BI5p c a ^^a"C^*9, gPp a a©^^r^ 

m-^tm^mmmtj^^i 1 1 cspp^cfc^^^'^- 

40 ^ffiBftfefla^- * *SS«r SlBffiffiBltl*^ ^ 8 CC 

T«jssn-c^4. 95*1 cu&omm^mo'c i cgp 

r*4 0 1 Oiil c^&<Dm& CC»^ffl<D« 

KaL/c{SBrn^tH^a-c^>4 0 i3»BR#^x;b^ 

50 
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[0 04 0] 1 6tt»«0»A3>^T, 17«J«A3 

4j8A*ts*a. 1 9»«*e©aiffl3>^r, 2oi*« 

[0 04 1 ] I C»fn#8&*« llCtt, 04 K^T <t 9 

k. i csf B *7 x - ^r ^ ^tmr^ h >j ? ^xttic 

$mffi$l<tth U-f 2 l£htW:/U~b2 2K&?"JU 
T«}$3tL h U^^U- h2 2 2 3 CC^^C 

S«SL/fctt«r I C«aWfl«Sh6. 2 2 a tt* h 
U^2 1 £WE@^T£#P3^-C£i£ 0 2 3aBShU 
-<7 p L/-h2 2©ffiffll»ih>T-r*0, 7*V>2 3©- 

flmt khbh pjfficcfis: 3 ft r ^ £ , 

[0 042] C©v#^>2 3**H5K:^TJ:^fty^ 
*-2 4teSS3ft£t«!:K:«fc9, 7^>2 3ftOtt 
K<DFU-f:/U-h22 3W9f^3{4W£ft»&*>3 
ft, ^(DB3{4^'CI12CC^-r?iaiL^K2 b U 

^■7*U- F 2 2#?|#ffiS*i, FW2 1CCiR§3ftfc 

ffiftco I c SK , 0 3&sfltt&«t««:tl«»B& 3 ft a . >; 7 * - 

2 4», ? U-A2 6CcrM*efflC30*SnS<t<!:fe 
icj^f3tiDli2 7Ccr#(WB»Sn4»B»2 8f*3K 
v^i^>2 3^«Xffle^-SJ:^CC^3nri^ e 2 
6att, 7 U-A2 6&tf£tt£ft/c^#^>*£g^ 2 

9 *i cm* 2 7 omm*- 

[0 043] I CgB a a a®#JSKf«^S:2 (J, h U -f "7* 

u-h2 2©?iffiu*iPiiii3t"r**ini6c®ig:sti^ 
#»^*s»f*3 2cc, aeccT^-r i^cc seniffi* 

{4§ 6 ^UfiSic ifij *» o r^Sb f 4 R9 CtTft * 
■6iflI*«»R:SR'f *SR«3 4.jM«»&*u C.(OK. 
Kft3 4tCRap> r X;l/3 5^W6ntl^ 6 » 

mh*3 2 & i c^aCDiss^m-ram^ 

tttB-fe>^3 6 <h, I C»iRiO?BtK*lB«B»'r5I2BS 
*y^3 7*5Htt*E>nt:iiS. 3 &U 1 CSBn a pi&#IBC> 
BBI^-srFT*')* R**0»3IBE**#WL>XR» 

[0 044] F 5 (CW\ 02. 12 7 CCtj^TJ: 5 

#4 2 i, ifioiVttixa i c»ig*«ffi«*iii« 
s»-r 4 s«ss»* y ^ 4 3 cb . gaww^flrr z>74 

^■^>*4 4*iR»6*irt>4 0 S»flPE««4 2tt, 
B8fc«5S;B*SVr<*:5K:, #P3ffi*-2 4 SICTlBtt 
3ft£i*9taC<S«46 CcrJWMHft 3 ft 4 7 

tcftiEi/ v > y 4 8 1 s«§*f »j > #4 9 jotkw w & 

ft, Cft%5/U>yccffi»affiK^3ftA:*W»**5 0 

#il5f£3ft, Otcy-;bflStfta-v h5 1 
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8 <L#P3<$5 0©HK«U- F-fe^^fiSiffllE 
*fftU-fe>1f5 2*«^*3ft, IfctiHE&teJ&OrftlEEt' 
V>^4 8^7^Fa'^WI, JEKCtBfSIOME 
*T?ftIEr*SJ:5tc«JSlc3ft'ri>4 ( , 5 3tt^^l/K 
fart-* F 5 1 %&M<D®^KtCtiLm&toTZ®li& 

g v 54 K3^fi«K^a*R*#wr?&in-r &<%m 

[0 04 5] ^-Jl/ffi^-f F5 ltt. B9&C7jrrj: 
5K S HIE^S5 3 5CT|@l(S3ftS«»«l5 5(DT4B» 
10 «cK^ffi3fta*«aW5 6i*OT«CCW-ftW6ft 
fcttSl^*^* F 5 7 <t, *:<DTmcmttWt>tltcy- 
;H5lWS«5 8JcnfM£3ftn^ 0 ^wl,BtftS*t5 
8tt, ftiH^*^ F 5 7 6C*f-r*IRff«5 9^6(5*ft 

[0 046] ^-;l/KWBB6 1 ©TffiCc«^-;i'^S!ffi 
6 2#**£3ft, & I Cffl a a crtc3*j£bfc?&tt<D 4 
1 *s*R i «ERl R«fiU* 3 ft T I > £ . 

[0 047] 1 K I caPi&®#ffi4 1 a i¥tf 

20 tt»«B4 1 b^WTSffl^ttaPW^^ttO, 

tc®#^6 3^WITI^ D *fcBtftffi4 1 bCDWffl'JK 

w^-jb4 i =&ta[aa»ii"r-5««M*^BP6 4#«w6ft 
n>4 0 ®s^6 3tcasi"rssi5aK»fla©?R3ijiiB6 

5#^-Jl'BXttS*t5 8, ^t^r^5 7^iab 
r«3SaW5 6<DJ1-JHKPBPT4J:^Cc^3ft"C^ 
4„ */c, 7-;^SI6 2fC»iR3[ji(S6 BCDMffJKC 
^-Ji/R^e 6*iBBP3ft, ^-;HR»fflOK3liil» 

6 7 3&s^ - Jl/K««Btt 5 8 , *&iP^ t^^F57 ^SM 
Lri6a8BW5 6©^jaccMP-T4J:^tcJBBE3ft"C^ 

30 4o ^-;l/W«aP6 1 CC«t-df6 8 ©S 
ftlftffi#l9!6 Q^fftWeft-TL^o B(#ai5tt5 6(C6a*ffl 
tt3B7 0 3&iS^i?ft % *©T8B©i8SSW7 lOSHtc 
BI^3-l±fc1sraaoBU8*aD7 2CCT^-Jl/4 1© I C^P 
□ a a ®^ffi4 1 a(DSSRgr—^3CC^4^fS^ 
gBK"C*5J:5{c»JsR3ftn>4. H7 5c*Jl»-C, 7 3 

&i^-^4 immm<DM:Q^*2z. 7 4«ica5 n n n 

[0 04 8 ] * 9 0 1 OltCTjx-fJ: *> 

40 cc. ^-;v4 i**«3a*-r*««o^-iH»»7e 

<h, *^-;l/tSiBBS©^-;l/4 1 ©JtftfiLK**^ * 
S-*K0»J*»«7 7 a, 77bi, Cft^^SPW7 

7 a, 7 7 b*-fiSUr*ElWr5lKBHBB-r*HEB«lr# 
g7 8 i«^-;l/©W«6*«ka'r 4*ffl*S7 9 i*s« 

tt6ftTt>£o 
[0 049 ] CO^^Vf ^>^t9tCfcl^7 

-;l/tSaSB7 6<OJSffi5Ctt, Ell HC^-Tcfc^CC, ffi^ 
©aatftffl*S8 0 3&sEK3ft, S^cDia<, 
f^SB6 lCDt-3z6 8Ccr^-;V4 l I 
50 CSPn a pPK#M4 1 a<D5IBB<Diatti*0»flj*C©affi 
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1&tti^&8 OKTfftfflU afi«ffl*H6 9KJ:S«a 

fc ± stftffiiBfficca-^i»r b-^68 *W®fS C <t (C 
cfcO I C WARM 4 1 a ©affi*]Ei6icBf.SEOiBfl[CC 

[0 0 5 0 ]l«tf-^3tt H 1 2 *C7ft-j\J: 5 

Stiri^a. 8 5tt»»JB<DSftSIIEe. 8 5aWfX 
[0 0 5 1 ] 335^- ^8 3_Lfc. 

urfii«a«-r*»wii©a«i*a8 6. s 7 ko 

(D2a*X*ffJ©»W#»8 6,87 Klaj^-CWOfl-W 
?I»fflRIM*a8 8,89 tffiK«L^tiXl> 

»i<D»sw»w^a8 6», »«<d— aocaa* 

7 RE>-pIi6ffl»lSJ^S 8 8, 8 9tt, 
^tb^Jc«*&3tv *po® 2 ©amffl9»W#a8 7 » 

£H$g#i9! 8 6-89 icxmfczmmiLmtmw &tt 

9 6tt^!M7^:7;i/3±©*«*fcffiT£&« 
*ftUl-te>U\ 9 7«*(DT>:? r "C*4. 
[0 0 5 2 ]^f-^8 3U, 013, m\4iCm 

*veft«£-T4S— *t<DB5fetf-f Fa-79 8 £, m*) 
©2o©WSffi6c*n*n^T**— ^OJPJI^^ F 
t3-^99<!:JCj:S3, »»ac«ft4««* oJIIWc3e3*3 
ntl^o JtfEEtf^ Fn-^9«tfto<b W*~*6J0E£ 
0 0CCTWBE#*SnTl»5. C©3tJff— 
7)1 8 3 ©TSBtCfti^O— WffiiBaJ© 2 MWi ifl&ffl'J** 
8B©lffi9fOH-3fij9f«:3^D-^i 0 l*s|B»3*i. 
c*ie>3£Htn-^ l 0 1 ccWJCEU-c*©i«StlK**ti 

L>£ 0 W3BS3MB: 10 2it mW-i F 1 0 3 {tj&o 
T#®ipTtBr#o3Cf#u-^ l 0 l^RttBffiKffi^T 
*±TO**¥& pJ8b^«§PW 1 0 4 <b , C CD pJS&KttgP 
Wl 0 4 ^r^SillEttf £iH*3teDt&1f 1 0 5<h, ?<Dm 

vtec*mMm~?z>MW}*:-$ 1 oetct^snt 

;V 8 3 CD-ffliJpffiBPCD 2 fiBr <t tefflWifeSIS® 1 @3f®iS 



7) W7-3 0 3 00 0 
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[0 0 5 3 ] K^ai 06*. SI SCCtttT £5t£, K 

h l l lifcWffiS^JBoill'*-* 
;OH 1 2fr6#B&U @WB*3*iSaao*l/^U 

- h 1 1 3-1 1 5*%m*:-% 1 1 6CCTlHlfe3^-C 

IE?;/ Mil ±5c^-t; h»i^j— JtcSI^Jf^ 

H l i±tc I cgBn D a ^S<WL^r^c<bK:j:o-c-e 
10 (D^i/y'tcm^-x F>W£¥tt*3ft&. 

[0054] Wfittffi^S lltt, B16 cc^-T J; 5 
tC, *^&Bl««l 1 7fCSt5C4^<DU^y-> ? 1 

1 8*KtttrcflteR3*i, y-;l/4 1 (CiH5£«*!R»3 
if /cWJr t<D 4 PBfiM£ c: n c> u^uy - ^ K L ^ 
r*CitCj:o-C^-^4 1 <D I CS5ift!R»ffl4 1 a© 

Shrews, ^ur, *ftfflufc«#$ti£i;T±ia®J:5 
K^-Jl/ffittSBttS 8 OfflStoC 7 2 *«H50"C I CBB 
a n aK*ffi4 1 a^7k¥^JCOS*Mtc— gc3-££ e 
20 [0 0 5 5 ] ftlfh^a 125t H 1 7-H8 1 9 

?>JSSS i i feCctpjfcCCBR*^: 1 2 3ftJgfiS3*ifcTSR& 

2 2#HSi/Tffiia:3*i* -eo±5ca?B^/^^ffi 

^6J5E4±a86StRl 2 4#»i{B3*vtl>£. 1 

2 3ttX£R3l*Kl 2 5Cca»3ftT*5»), TSft&Ji: 
f 122 ±&Ct£M3 nfc±SIS6JMfc 1 2 4 £efc»@/E-C 
#4J:5te«J£3JTCl>S. TSBtfeRKl 2 2C»* 
S6fiM**L. ±BHftJi« 1 2 4tt*©*Saa»c*R 

-rsisffl i cgBiftsaoTiiS. ±§&£jms i 2 4cdt 
30 mete, mis (b) sc^-rj^cc ^{i^cc^c^ 

-# 1 2 6 3W^JiE3h4<btfctc— Jt<D»ft<aa(c{4JB 
f«^^127a, 1 2 7 bs&sjBJsJESti, 
ftRl 2 2©±ffitUi, HI 8 (a) tC^TJ;^^ tt 
g-rn^Ulv-^ 1 2 7 a, 1 2 7 b (CJtfjEdtf-C*© 

w«fc<aa-r4 j:5 5cfia-rtiiftiav-^ 128a, 1 

2 8b *JJI5JSS3 *1T*5 0 , TSBr&*^ 1 2 2 _h5C±Sfc£ 

12 4 *jEa<D{aatBBtSrS*ai4 t . S 1 9 
(a) , (b) K^-TtttBiSc*. 1 2 9ttB»flH8flJ 

40 [0 0 5 6 ] JSA^tS^S 1 8 SC«Rffl»»*K2 0 

^a<D««bU-JH 3 ltC»or»»a?9E&»»#l 3 

2 3&>e»3EJ*T-Al 3 3 3WjSiffi3*l. CC0^T-A1 

3 3 0S«oraWW5C»j£TS*5^aBtCBR#^-y F 1 
3 4 3&SBX#W6n , r^4. 1 3 2 ^<D^8&3£ 
BK*&orBH9!Lft:«tfiHBi^<^ F 1 3 5 CCT^S&IEStf 
"5Jfi6fc«JSE3nro»4 B 

[0 0 5 7 ] 136 «*©IBBj:/- 'J "C$>4 0 

[0 0 5 8 ] SRtc; «±CD#fi£(D I caJSHl^KCC J: 

so ^ i cajp n n ©3isaii^6coL^, lxm i 



13 

«. ^2 4iC^*TJ:^CC 4 7»Jy7^'?7 , IC^6JS^ 

£Jf@B»*B©«ffidK:g^U, Cg($p n pP<b^ 
■@I^SB<OIHICc^O WI!«ftttaaBW r KTSib 

[0 0 5 9 ] C©»^ I C»BiP©«3ftX»^6*» 

ICS&BiP^BKOHJ-riStcw, «SW"C^-TJ:5(ci!S» 

[0 0 6 0 ] Ssfc. I C8IS1&P 

S^a^r^WBoTT I CSPn a nPO»nJ±iJP^tf 

5 HPfe. *iaicctns8aiiE*Pi *jra*.fcf* 

t, b#f^wt»d)±^^^[I!±^Pi atTBS^t 

[006 1181 icfc^r , ^TlHlSSS^BffiAffitiiiiJ 
ftSSffiB-*"**!:. JRA^^T 1 6CC-ca*gB2rSK^ 

jft^ai 7±tcfRAurcn* : ?«kLr*5<. «*gts:B 
r - ^ 3 ±©s« b ccjtf-r s h»3&s^t r ^ <t ^oi 

7±coS®B^rS^S^-^3±tC^*gT 

- >OV 3 ±ic^*g£ ft/tSSB W\ *tfM*WW3M88 
6,87 Sa^Ta&ffiiJ*lS0^K8 8,8 9 iWJSSMaB«:l£ 

wrr % c 1 5c £ o r {iai*«>awj s n fcaas ^nti 

ft**JE>t-:5*8 1 tCTS«89*^-^ 3 363fllBR3hS 
CiCCj; -o -CSigB 3&sW5efflBE6c«K 3 ft £ „ 
[0 0 6 2 ] ^CC, I caPfnPOl^S^^ F5CC*f"TS 

iRIftLr^S h U-t/W- h 2 2 €:Bf3eO5IU0iSSa 
accfiSMS-B-fca. 3IWI**I22 5&cr3lfflU *OI 
CgPp CT n P^K«^X;V3 5 ©^ttSSS±©tt B (ffi&HL 

a) tctears j: o cc h h 2 2 £&s&tf>-r 

4. 

[0 06 3 ] JXtC, I CgPp c a ®SJSeffiiil^2 O^Bb 



S) !|$PB¥7-3 0 3 0 0 0 
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f*3 2*c©«l^BCc»tt3-t^ «#yX;l/3 5CCT 
Bft«T*. ^CDI^CC, H2 5tc^Ufc<fc^CCiaiECCK* 
-T&tcib. g-?m2 1(a) KSVTiSK:, 818^7 
3 7 * I CgMpP©±7?Wia3 4f, I C^ n n pP<Z>jOI 
ttffiBtteffiU fftafe*«cj£0"C5iab^S2 5K:-C 
M/-7'l/-F22 <DfflBffliE*tf ^ <h £ 4>CC^3t&aj 
H2>-9"3 6Sl^K#^X;V3 5£ I caUaPi&Cffiffifc 
a&-r*BRCD»«l»(DliiE«rtf5o Wc, 12 1 (b) 
^-T^OfC, fl53#£tttH2>1?" 3 6 CC"C I CptfnpPCDSMf 
10 iia©^ 3 *tft tti L, , ifcfcR* y X;V 3 5 * I CSPp^pP 
<DH±Ccfl[a^»Uft:», BI2 1 ( c ) tens? <fc 9 CCft 
SfyX;U3 5^r I CgBSPiOfHICca/h&Kira^C* 
fiat*t?T»S^. tOttlTI CSPp D pP^©#T4 e 
ccd J; 5 ic®^ y X;i/ 3 5 ©TttffiB*»Iiai-r SCi(c 
j:^tif^^3 5^ I Cgp a a pPcD7x-XCC^<ffi 

[0 064] C<09R»5K»OS»»aft5l3.^ ^ f 3 8 CC 
20 »E6*^>^T 1 4{4a$-C^Itl»3 2*&M$&xm 

mb, -x<d i ca5p n pP^ts*&ur^#^^ 0 ;j«c, 
tcjSD*ras#> r Xji/3 5*iate*a3 9Ccr@K3-i±'r 
i casf n p©H<efi»*ajeu. ^»*3 2^#t^fia 

"C»af>^XJl/3 5*s±lSj#ttt9, ICSP^pP^^^- 

[0 0 6 5 ] yctc i casap©s«B^©^t[rf^* 

SftlB-T * t . H*^ ^ F 5 4*<D^SffiBCC|p]WC»ib 
. - £tf£Ficc, s«B©J^(ifflK*jwsffl#«:j£t>rS 
30 fiRif-^l/3 4Slbfc3»f-^8 

^jSoiBSi-tti-enssiisis^a 1 o 2 ^-c^-r 

«C6K0:i5l|»fflao?S3«;K^*C<ttt<, *<D« 
^^rffliEL, K«B<D^{4BOffi*^-Jl'4 1 <D I C 
SI5ia!lR*fffi4 1 aiiE^lic^ffCC'r^. 
[0 0 6 6 ] fll%. S«B^»»R©tl^, TH^'^ 
- > CC J: o "C mm B <DaM^ tDfigCC J: o XI * ^ 

{tracicctt-s. -M^ci5]-m@cD 

^coS«BHir*tt^:#<Sfo*c:i«&< . ^ot^g 
40 sccafiBOS^&BfctewaMt^a&MSi/rte 
^^{ia«cc^co^{ci£D"C±ia©Sn<S ? KB 
©«*1iiE*?f ^CiCcJ:0 I ca5ap©^>^b*a 
«BO*Sd{cfi^"C#, I CSKSP4«^M«tt*fS 

[006 7] »fiBO^«ffiBr©«***De'r4* 
SilTli, S«B©^tftBoiS3o^t*ii:lSi81S 

fflcDDaei^* liable ifoasjE^ *a» r s 

so c*. *cr, I c» n n n PXtt*©Stffl%* 
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$m^v K5teT«f$0r, M22 (a) K^T<fc5 

(b) KTjVrJ^fC, -ecD I CSfln n oPX«-e©#IM<D& 
^O^b<Di«S*lSS*ffi*SH*jfe3iELriBIjeo, * 
ft 6 (DM 3 6 £« B ©l^fig-C <D*g * & 

-c, asBCD^astUBccSEhr* i c»fip©s6*Mirft 

3***i*hBBSU 02 2 (c) cc^-rj:5(c, &fi 
B©«*4«iE-ri. 

[0 0 6 8 ] *CC, 38*^ v F 5 #3*^«©ilLhtl!B 

1 * i csf D poi 

[0 0 6 9 ] JfcCC, v F 5 *IE3i*« 1 0 20 

Si*. -tCDK^T/U- H 118CI C^P^WOtttt 
&C<!:GcJ;-pT I cap^iPO^^^bCCjR^-X Fm£ 

— ^ S 8fca«Lrv;-iW4 1 *M«Ci(cJ;^t 

[0070] v f 5 ^SHJfpSiSl^se ±cciijj*-r 30 

B»#^7±5C{iBSWfrU I C«5fiP© 

A*3Ep&K«fitS*Kia-rs. aiEtt I CBUiRiP*i»» 

m&vzx i 5*cj«*-r4. aiEtt i casfipasaiiEK: 

ftgKlSDT I CgBAPcD^O^'^-^XJifiS^^ 
^*sW«KH»*>f -5 7 ©flU A4 J: 5 Ccftgifc 
»U I C^ a a a PCD^Sfig^?ffS[CCtSl^-r^ 0 
[007 1] fw*^>1f4 4jWSfiB<Z)5IS£ffi 40 

B©iIJ:fC{MT4<fc5&C^^ F 5 U 
C(Df^ ^^>*4 4Ccr|^{4ao**cc|»Bg{bttS! 

[0 0 7 2] I C3|5aP*»ffiB©||RflLBOfil[ 

CSaP £ aifi BonoHtBI^ C 0ftBMU£&*ffiJ r Cc 

r^cc^»snsj:^cc i caJn a oP*«#-rSo co 

I C«RftP08«»K:, ££Bttk*y 74 3 KT!2i&0 
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8tCTI2iEL/c I CgPAPcDgRSligCDiilg^-^CCT 
HK^v FScDH^fi^-^^fflJEL, I CSfc&P* 
ffiSS<SfeBCDH^ffigic^ST^ < , JnUEM* 
fcB-fe>tf-5 2 0crJpE***ftHJL'r7 ^- F^* ^Silfflj 
L^^6ttlEE^»;>^4 8CCT^-;l/4 1 ^JnEET^i 
<h4>Jc k »fflftW*a6 9«:riftH[*lftffiL-C7 k 
zmWLte&b b-4f e 8tcr^-;v4 1 £flt$fc-r 

BE-ttrtftU I CttftP**RB«:5l»r*. 
[0 0 7 3 ] COflfll • »&B^c, W!»l?g8 
6. 8 7*H«U ^«HWa«l#S8 8. 8 9#StgB 

3 (a) ICTjVTcfcSK:, I Cg|5p a pPCDiELC*^{i^ 

<B^wc^-rffiatc*ffi-r*3W. i ca5 n D pP«^-;u4 

3 (b) {C^rT^^c, 7-^4 lCC<fcSttIff • ttSSB* 
^ 1 ©^M&fW^I88 6 «|P-7 9 0 , RU 

m2<omm9min&gt s i t^mmmm^s 8,89 

<o«iWa -7 9 4 *±-cH«r^rawtlM^6iraw 

T^TiliSCiSfC^y >^9 2M^ , J>^9 5(ct# 

[0 0 7 4] W3E»WI»IBE • JO^br I CgiJp°pPcD^'> 
^b*sSfiB©«ffidiCJB^-^ FmCcr»^3*i, Ift 
Wttt«»S0r3!rilK'fk-ra«S;, B 2 6 t -Ol/K 

JW5 43Q»6»aiM*qJc*flCtT»aiU JDEE^ftJWIftO 

[0 0 7 5 ] S«^g7"-^3±cDS«B^>ttLr, 
feLh©»f¥*«IDiB"rc«t6Cj:^-CBffi(DI C»f n P* 
SKBCtJ^T^o ^coi^ic, 1 ooa«Btc*fur^ 
iiT^^ i c»n a BP<Dnr*<ojBtt^*33W»tt4te 

iS^icts, »c© i c^pP^ll^tt^cc^or^Ki* 
3 2«f^X;^x>^t 1 3Cc^Ki3-if, a/cjliS 

F5^^-;V5 L x>> ; ^9cc^iaj3^r^n^n^ 

CD I Cg[5p n aP(;c*ftST^?R#^^3 5R^-JK 1 
[0 0 7 6 ] »H«iaa<0^t(Cj:-6^P#9 

[0 0 7 7 ] ftfwjtcw, »7-;i/4 i ccr±gpy&fl:fi i 

2 4 *«»LfcttlB'CSaS^ v F 5 «ffifft£SE!ft*M 7 
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i>\ 2 6&8HIU -Jl/ 4 14 18 0° (bUsSI* 

rflO f tf/C>-7-5' 1 2 6£l2iS&T£. -r*£> C<l62 

IE£ ft *>. 

[0 07 8] yctc, SffilSia*>74 3 «b->-;l/4 1 H 

©ag-rnjcjc^ngfigm^tijE-rsfc*. ±a$rs 
8 tc r iSPi&fi^ l 2 4C*fft fi^tc * £ fig-r ti^m io 

1 2 7 a £ 1 2 7 b£^ia-ei-lf&f&U -5-©ISt3i 
{4gi^-v h" 5 ©{£B*P6±§|5i£JMg 1 2 4 ©5S# 

©i 2±ic®nzit. mmnmij^^ A3 icxrss^m 

«1 2 2©(ig-rn^ffiv- : > 1 2 8 a« 128b4f 
tt±mim& 1 2 4 ^TSGteJlM 12 2±(cSiU ± 

assets 1 2 4 1 2 3 iczwgmiz.?z>. C *> 
Lx±$mm& 1 2 4 £gm^o;Mmr\ ® 1 9 

(b) cc^SffiJ^■cffl^-C7KL/3tj;^^c. g&fgta*.*^ 20 
4 3 CDtHif tC{iaTfttfett}-^- *127ai 128a% 

^r^ne^+B^tfis***. ;xtciBH$tc-e-©i!&f?tc 
{is-riit&fcB^-* 1 2 7 b i 1 2 8 b^i&r-ene 

C £tC <fc 0 . TSPj^A^ 1 2 2 £± 
35*6=1115 1 2 4 OfiSfnt5:^«)5. C 

*^74 3£^-;U4 lffl<D*7-tev H-jr-#©tfiIE£: 

n *> . w±oi«JEMii*M^B#raraiii^t tctt 5 c £ k 
<tt), eir^ftKj:4<jiaa-r*ii*jfic!)^*jiii< u n 

[0079] ±%i%mm>w$x\&. 1 cgPD D dPo^*> 

7btettLxmmbft(Dm'Px$m^&i otcr^- 
fsi o^fe^-r-s^^^cucitim^s-cfc^u. 

C 0 0 8 0 ] S/c. ±tE^t?«t?«7 x -*T v 

>; ? 7"^ y y 1 c#>6j&£ 1 cassp * 

[0 0 8 1] 

0 1 JEgl© I CgRfa^^jffiic J:ti«. I Cg|5p 0 a £S£* 
gr&£fc«>£jgtt£[aj±-et.5££&fc. I caJft© 
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[0 08 2 ] *fc. 1 CflSA^g^tf-r^RI 

tc. f^y;OU£J8^^tc^Pbm>K#G[gtc{ig 
6 £ £ t tC-£<DiS£{4g£iiHj® Xhlfi 

®^u-r 1 ca5a©iaJ8*flw>-cL*5«h*<t<rc 

[0 08 3] #H©Sg2HB8© I CS|5 n D Dlia^(CJ:^ 
fc<56tcS|g;£#©*> *a »3 ^TJIOOI' J: S 

n a B *^{ig©<«#^^i3-a-ra«^B:x^-y©M#* 
uss-r & c ttc j; 0 . asoftSFJaftatc^or 1 cas 

[0084] c©a«©gi^f4a©M^4^ai-r^© 

[0085 ] *m©lg3^© 1 c»fiHSB£»a«:J:*i 

&&Lx&mmtm*'p>bitLxmm< l cmmm.-r2><D 
x. m&mic^xmmmnmtiLmctz.&TtiztiLC' 

[0086] *WDm49WXD I CfflfJIgegBaBK.fcti 
«. I CflSAR*SCttS#a««jL. ftfSltcti^© I 

T«fiET-5» C £tC£ 0 % ±iam 1 ^W© I cas^GStA' 
[0087 ] *M©^5^HJ© I caS^^SCCitl 

MtmcxmKt!ttm^®.*Mm?2>ztic£V) icas 

WS-TSC £**T-s*-5. *®I©m6f6W© I CSP D n D ^ 
ggic J: n «. f K © - ;ulRtf gfitc . t - it £ 

^K«tC»Ett^:KJ**SJe 0 Tt# S C £ jWC * „ 

[0088] c©JS-^ic^-;i/© I ca5a a D eR#®©SS 



(11) 
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m&tmmtv-fro i c®§hwmffi<DUig.t<Dtmm 

{&*m>Xi<s<tltt l cJ:V). SAttlti3£t©tfetfifI«:S 
[0 08 93 *Bil<D»7^o I C»ift*Ss»B«:.J:*i 

ft* £ £ fe ft JJDJEfr 5C «fc o r S0B*£ 0 £ Sti 4> < , 

< #>Oifi|R©S < ft *) C £ #-C£ S„ 

[0090] *fc. ^-Awwwiiaiwaw/j^WrffiWi 

©fctf>tC|^ftg{C«IM££ d £ ©=& holt -2. c £ a* t* 

20 

[0 0 9 1 ] *H©»8«98© I CffiAS^fiXCCJiti 

*©-c. ±iaai2i6w© i cawi»*ffi*^wftaj 
g*gj£-c*jrr i> c <t *jt * s . 
[0092] ^u©ffig©tig©iS 

Si. H»lS3(4S^»SI»li53&g305^*)6>3:C>©r. 

[0093] 3 6k. -e©*ss gftMaaE#&*> mwst. 
^TS#Sicri«fiR-rs£. i«*a«j«-c»flE©£i,>R 

[0 094] *m©®9%l«© I Cg|Sp 0 p3liSiSg«:J:ft 

<E>i9>*#iaiK:jlHfrca. ±KJ»3IMIJ©I C»fl*ifcfr 

[HB©«rt«tBM83 40 
[Hi] *«W©-3W«© I caf^©a»f¥©7 a- 

[132 ] B£lk0<© I C^o a D*SS^g©:£<*¥mia-C£> 
■5. 

[03 ] RutkM© i c^&mmmm:(o±mmmx'$> 

[04] PI*teWc*sW6 hU-^U-h£v**i?>© 
[05] B5aSWK*st*«y:7*-©ttttiat?*4. 
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